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Description 

BACKGROUND OF THE INVENTION : 
s 1 . Field of the Invention 

[0001] The present invention relates to novel saccharide complexes for the treatment of resistant cancer. 
2. Related Art 

JO 

[0002] Cancer has been a fatal disease since the year 300 B.C. 

[0003] Cancer cells generally constitute a divergent and mixed population, and among said population there are 
survivor cells (0.1-2%), which are resistant against all forms of treatment. If a cell escapes it will multiply rapidly to a 
trillion cells in 20 years. Accordingly, cancer seems to be incurable, and chemically resistant cancer cells are not 
is probable. 

[0004] An effective treatment of cancer cells was described in JP-A- 62 242 658 by the direct combination of a 
substance with biological activity, like for instance a carcinostatic agent or an antiobiotic agent with a specific azo 
compound. 

[0005] Products with cytostatic activity are described in FR-A-2 1 26 1 34, such products consisting of cyciophospha- 
20 mide in combination with another compound, in particular with an inorganic magnesium derivative. The combination 
displays an improved cytostatic activity. 

[0006] Cyclodextrins are described in EP-A- 0 431 736 to be suitable for the treatment of diseases related with male 
hormones, like e.g. the treatment of a prostate enlargement 

[0007] A composition suitable to prevent colon and rectal cancer has been described in JP-A- 41 79 459, the com- 
25 position consisting of roasted dextrin with alpha-amylase and/or glycoamylase. 

[0008] In the present state of affairs it appears that chemical synthesis and the medical treatment of cancer has not 
developed significantly and hereupon a study of advisable biologically active substances in vitro and in vivo has been 
undertaken. 

[0009] During the study of a survivor cell membrane, a series of saccharide complexes that have remarkable anti* 
so cancer abilities has been discovered. The result of the investigation has made it possible to anticipate the achievement 
of cancer therapy and may be designed to provide a clue to the solution of the problem. 

[0010] In the present invention the common saccharides serve as the starting material hydroryzed by acid or an 
enzyme. Also, commercially available saccharide esters or ethers are used for the same purpose. 
[0011] The hydrolysis is carried out smoothly in a diluted HCI or H 2 S0 4 solution to the extent of 7.5-15% of acid 
35 under heating or in an enzymic solution. Primarily, a fundamental criterion of the present hydrolysis type of starch and 
the harvest separation of ingredients are given in the following table. 

soluble 

40 Starch — starch, Dextrin^ -— Mal t ose Glucose 

(Blue) (Red) (Purple) (Colorless) 

45 [0012] The grades of the hydrolysis and the result of the color reaction with Iodine is partly divided. During the 
progressing reaction a starch-iodine reaction and microscopic observation of the destruction state of cancer cells should 
be continuously monitored. The most effective fraction strikes the end of slightly red color parts, and at that time the 
heating is stopped and the mixture is subjected to a powerful air-drying process. The resulting product is almost viscous. 
[0013] The resulting product consists of stereospecific products that are extensively effective and do not necessarily 

so separate the fractions. 

[0014] The hydrolysed saccharide was dissolved in 2-methoxyethanol in the presence of a further component which 
produces the specific destructing effect on the cancer cells and is characterised hereafter as reinforcing agent or cell 
destructive factor. 

It is necessary according to the invention to add a magnesium compound to the solution of the modified saccharide, 
55 such magnesium compound being magnesium sulfate. 

[0015] It is possible to provide the saccharide by subjecting a carbohydrate compound which is itself only slightly 
soluble to acetolysis as displayed in the following table. 
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The Table of acetolysis 


Specimen of saccharides 


Composition after acetolysis 


Heating Times (Decomposition 
product) 




Acetic anhydride 


Acetic acid 


Sulfuric acid 




Cellulose 


10 


10 


1 


30°C, 2 days (Simple saccharide), 5 
days (Cellobiose) 


Dextran 


8 


5.3 


1 


30°C, 7 days after 7 days 80 °C. 30 
min. Hirclose 


M 


8 


5.3 


1 


After acetylation 40° C. 30 min. 
(Trisaccharides) 


Mannan 


10 


10 


1 


After acetylation 40°C. 13 hr. 


Glycopeptide 


10 


10 


1 


20°C. 1 - 4 days (Simple 
Polysaccharides) 



[0016] Several drops of the mixture are diluted with water. Lugol reagent is added to this solution, and the color 
reaction and a microscopic test are simultaneously carried out to determinate the most effective part Saccharide ester 
is also available for the same purpose. The esterification of saccharides is easily carried out in a usual manner. Should 
satisfactory hydrolysates be found, the enzymic hydrolysis products may be added by another. 
[0017] The enzymes play an important role in anaerobic energy production by supplying steric oxidation. When the 
study of hydrolysis continued, it was confirmed that the cyclodextrin also has a remarkable anticancer ability, and it 
was first introduced to the present invention. 

[001 8] The cyclodextrin was discovered just over 1 00 years ago (1 891) by vlelliears. It was studied in detail and the 
following polymorphic forms of steric compounds have been chromatographically isolated and identified. 

a-,PhY-,e-,6-,C-,Ti-,0- cyclodextrin 
[001 9] These compounds are important as a chemical for the study of host and guest chemistry. 
[0020] According to the present invention, the preparation of the most chemotherapeutically effective saccharide 
compounds are accomplished in a solvent, particularly in ethylene glycol monomethyl ether, accompanying a 1-3 de- 
struction factor. The condensation occurs by a magnesium sulfate solution owing to the electrostatic attraction, wherein 
the included components are indiscriminately in a liquid or a solid state. This was confirmed in all our experiments and 
a related method has hitherto not been published. 

[0021] As above described, cancer cells constitute a mixed population, whereas a single effective agent cannot 
penetrate the significant resistance of the cancer cells. Cancer cells have a remarkable ability to cope with a wide 
range of external environments. Further, many difficulties arise during cancer therapy and it is most troublesome that 
there is a total number of 60 species of cells. Naturally a large number of competitors are required. 
[0022] In general, carbohydrates (saccharide) are accepted as an important mobile carrier of metabotically available 
energy source in the cells. Indeed, the several hydroxyl groups in the compounds are favorably located and their 
mechanism accounts for the catalytic effect. The carbohydrates can be hydrotyzed by acid or an enzyme and they 
provide excellent material for a selected investigation. Furthermore, they are highly acceptable to cyclization (acylation), 
acetylation, alkylation and estertfication in the usual manner. 

[0023] The applied factors are prepared as follows . The amino compounds and amino acid group are easily obtained 
by kneading with various metal oxydes adding a small quantity of water as a friction polymer. The diazonium salts of 
the same are effective and are stabilized in clathrate compounds, or the diazonium salts easily form additional com- 
plexes. The metal fixed enzymes are easily applied to the present invention. 

[0024] Pursuing a solution to the mechanism of resistance of cancer cells to discover the cause of said resistance. 
The autolysis phenomenon necessitates a small amount of metal salts and from the clue noted in the text the following 
compounds were provided experimentally: 

l(ZnCI 2 ), Cu(NH 4 ) 2 Cl 4 , l(CuCI 2 ), 

!(CaCl 2 ) and other metal salts. 
Furthermore, as organic substances, the following compounds would occur to be suitable 

terHCH 3 ) 3 CC 6 (OH)2, C 4 H 2 N 2 0 4 , 

p-C 6 H 4 0 2 , C 10 H 6 O 2 , (CH^CCgHgfOH^OH. Since these results suggest the stimulation of an exhaustive 
screening of the inorganic or organic compounds. 

[0025] A great number of random screening tests have been effected and the results are present in the following data. 
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l(ZnCI 2 )-NN-CH 2 COOC 2 H 5 , tert-(CH 3 )3CC 6 H 3 (OH 2 ) 2 l(CaCI 2 )-NN-CH 2 COOC 2 H 5 . l(CuCI 2 )-NHC 6 H 3 (OH) COOH, 
HNHNOCNH 4 C 6 , CaNCOOC 2 H 5 , l(CaCI 2 ), CaN-CH 2 COOC 2 H 5 , Na 2 CH 2 COOC 2 H 5 , Cu(NH 4 ) 2 CI 4 , HONHCONH 2 , 
Mg:NCH 2 CH 2 Br, 1 ,4-C 10 H 6 O-NCONHCH 2 CH 2 -OH, HONHCOCH 2 C 2 NH 2 , C 5 H 4 N-CONHNH 2( 1 ,4-C 10 H 6 O: 
NCH 2 COOC 2 H 5 , p-C 6 H 4 0-NCH 2 COOC 2 H 5 * 6-C 5 H 3 N 4 -N:N-CH 2 COOC 2 H 5 , I (CuCI 2 ) -NN-CH 2 COOC 2 H 5 , Hg: 
NCH 2 CH 2 Br, Cu: NCH 2 CH 2 CI Hg:NCH 2 CH 2 S0 3 H, -NNrC 6 H 3 (OH) COOH, -N: N-OS-NH (CH 2 :CHCH 2 ) t C 4 H 2 N 2 0 3 : 
N-COOC 2 H 5 

Ah-oh\ /^n-cho\ 

HO-CH 2 CH 2 -0-CH 2 -C • ( j ) HO-CHjCHj-C • I | ) 

\CH 3 \CH3 / 3 



f OHC-N- \ 

V j J 'C-COOK 

V H 3 C ' 3 

or ester Schweizer reagent, -N:N-CH 2 CH 2 S0 3 H, -N:N-CH 2 COOC 2 H 5 , 
(CHaJgCCeHgPCHgJOH, (CH3)3C0 6 H3(OH) 2 :N:N-CH2COOC 2 H5. 

[0026] Chemotherapy may be defined as the selective destruction of pathogenic organisms within a host by chemical 
agents. The attempt to resolve the cancer problem was unsuccessful. The fate of the drugs was traced by using the 
following Table. 

[0027] Cell destruction % after 10Mn. after 5-7 days on an ascites mouse easily goes up to the following 

+ * 4fr- 4Hk ▼ vi 

30% 60% 90% 98% 99.3% 100% 

falls under the category of survivor, the survivor invades the tissue. 
[0028] Even the best drug barely goes to 98% and prolongs life. 99.9% of the mice experience 30% complete recovery 
after injection. 0.1-0.001 % will correspond to strong survivor cells, which should be destroyed in 1 0 minutes for complete 
recovery. At present there is no approach to the long standing cancer problem. 

At the time of cell destruction, microscopic observation is excellent, forming glittering bubbles and twinkling all over 
under reflected sunlight The same phenomenon occurs by using safety match powder. 

[0029] At last, laboratory synthesis of survivor cell destruction complexes have been achieved by the substitution of 
several OH functional groups in the saccharide hydrolysates with the following radicals: 

NaSH, NaNH 2 , NaOCH 3 , NaF, NaN 3 and NaBH 4 . 
[0030] These complexes can wipe out the resistant cancer survivor cells thoroughly without reinforcing agents. The 
disappearance of cancer cells is presumably a result of the increased enzymic function of the saccharide hydrofysate, 
because a radical change is strengthened by the fact that all molecules have one pair of electrons. This fact may hold 
the key to the solution of long standing cancer problem. 

[0031 ] The saccharide complexes have the advantage that the intended effective agents can be included within the 
complexes, liquid substances will be pulverized, malodorous active agents will be deodorized, insoluble material will 
be easily water soluble and have high stability. 

[0032] Furthermore, it is now substantiated that this invention has the advantage of obtaining many effective sub- 
stances through adequate variation and combination of the substituents and the condensation components. Finally 
numerous new effective compounds necessary for combination therapy against resistant viruses have been found. 
[0033] The new complex-compound of this invention has accurate inhibitory properties against the growth of tissue, 
therefore the complexes are available for the treatment of malignant tumors or to inhibit new formations. The related 
experiment has been carried out since the year 1 968 and is now under the support of the National Cancer Institute of 
America. 

[0034] The compounds of this invention are, as mentioned above, nearly not toxic, tasteless, stimulusless and odor- 
less and furthermore have no side effects and are' water soluble. Therefore, this hybrid is widely applicable for clinical 
use. 

[0035] In the following examples there are described several preferred embodiments to illustrate the invention. 
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Example 1 



[0036] 2% of starch was dissolved in 40 ml of a 7.5% HCI solution for almost 15 min. and heated in a water bath. 
The time-course of heating was followed with a resulting starch-iodine color reaction and simultaneous observation of 
cell destruction stated microscopically in the ascites. The most effective part of this case corresponds to the end of the 
red part in the table indicated. Then the mixture was poured into the water, and was neutralized with barium carbonate 
and the resulting product was separated. The product was taken out and was dissolved in a 40 ml 2-methoxyethanol 
mixture with a 1 : 1/2 ratio reinforcing agent selected from the above cited group that is appropriate to the intended 
cancer species 

tert-(CH 3 )3CC 6 H3(OH) 2 :N-CH 2 COOC 2 H 5 

Cu:N-CS-NH(CH 2 :CH-CH 2 ) 

[0037] Then into the mixture was poured the concentrated magnesium solution with vigorous stirring until the solution 
completely coagulated. The product was washed with petroleum ether and air-dried on filter paper to obtain an easily 
water soluble complex that decomposed at 180*0. The resulting complex has the following formula. 



[0038] 1 g of milk sugar was dissolved in 40 ml of a 7.5% HCI solution about 10 Min. and heated in a water bath. 
The time of heating may lead to a determination regarding the state of cell destruction. Then the mixture was poured 
into the water and was neutralized with barium carbonate and the resulting product was separated. The hydrolysates 
were taken out and the solution was dissolved in 50 mi of 2-methoxyethanol, and the following reinforcing agents were 
added into the mixture 

KCuCy-NN-CgHgtOH) COOH 

C 4 H 2 N 2 0 3 -N-CH 2 COOC 2 H 5 

Metal fixed pectinase. 

[0039] Successively undergoes electromagnetic condensation with concentrated MgS0 4 solution. The resulting 
product was air-dried on a filter paper and has the following structural formula: 




:Mg 



Example 2 
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10 



15 



20 



25 



30 



35 



CHtOH 




I (CUCI^-NN-C^COHJCOOH 



C 4 H a N 2 p3 -N-CHgCOOCgHg 



Metal fixed pectinose 



0.3g 
0.2g 

0.2g 



: Mg 



Example 3 

[0040] 2g of cellulose were added portionwise into the mixture of the following acid: 



Acetic anhydride 


17 


ml 


Acetic acid 


17 


ml 


Sulfuric acid 


1.8 


mi 



and cooled and then the mixture should be allowed to stand 7 days at 25°C-30°C. Finally it should be heated at 80°C 
for30Min. 

[0041] The mixture was then was poured into the water. It was neutralized with sodium carbonate and the aqueous 
mixture was extracted with chloroform. The extract was dried under reduced pressure and the resulting acetyl products 
are subjected to deacetylation in the usual manner Further manipulation should be done exactly according to the 
previously outlined procedure. The following formula of the product was subsequently provided. 



40 



45 



50 



55 
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CHtOH 



10 



15 



20 




(Cellobiose) 

CHs OH 

J rHgNCHgCOOC^Hg, 



Sulfatase 



0.5g 




: Mg 



25 



30 



Example 4 

[0042] 2 g of N-Diethylaminoethy) D-Glucosamine were dissolved in 40 ml of 2-methoxyethanol and then the rein- 
forcing agents 

Hg:N-CH 2 CH 2 S0 3 H 

Mg:N CH 2 CH 2 Br 



35 




- N-CHi-COOCaHj 



were added to the mixture. Successively, a concentrated magnesium sulfate solution was poured into the mixture until 
40 it completely coagulated. The resulting product was taken out and subjected to air-drying on the filter paper to obtain 
an water soluble complex which decomposed at 180°C and the resulting complex has the following structural formula: 



45 



so 



55 
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CH»OH 




HzOH 



H NH-R 

Rs _ Diethylamlnoethyi 
Radical or Methyl 

Hg:N CHgCI^SC^H o.5g 
Mg:N-CH 2 CH2Br 0.3g 




_ 0.2fl 
T O-C00C 2 H5 



Mg 



Example 5 

[0043] 1 g Starch(2.3 nmol) was added to fJ-Galactosidase, (8.0.unit), 0.05 citric acid puffer solution, pH4.0, 0.6 ml 
into a moderate quantity of water and the mixture was allowed to stand at 37°C for 1 5 nr. The product secured comprises 
various ambiguous steric saccharides. 

[0044] Then the mixture was filtrated and the reinforcing agent fn the ratio of 1 : 1/2 was added into the mixture and 
it was allowed to stand at room temperature overnight Then 50 ml 2-methoxyethanol was added into the mixture and 
successively underwent magnesium condensation. The resulted coagulum is air-dried on filter paper. According to this 
invention the used enzyme may feasibly vary by changes in experimental conditions. The resulting complex is water 
soluble and has the following structural formula: 




HO' HO^T t^\, 

(Dextrin) °v 

SH 

T^j[ Sh -NN-CH 2 CO0^H 8 

H 

— N: N-CS-NHCCHg: CHCHj) 



0.25g 
0.25g 



8 
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Example 6 

[0045] The chemicals a-, p-, y- cyclodextrin were first introduced in the present invention with extraordinary effect 
regarding cancer chemotherapy. These compounds are used individually or mixed, moreover with adequate destruction 
agents in 2-methoxyethanol by condensing agent MgS0 4 coagulation of the solution was brought about. 
[0046] For preparation of the complex, 2 g p-cyclodextrin was dissolved in 60 ml of 2-methoxyethanol and then as 
a reinforcing agents 





C 10 H 12 N 5 O 4 -N:N-CH 2 COOC 2 H 5 


0.7 g 


10 


Hg:N-CH 2 CH 2 Br 


0.7 g 




-N:N-CH 2 COOC 2 H 5 


0.1 g 



were added to the mixture. Successively, a concentrated magnesium solution was poured into the mixtures until it 
completely coagulated. The resulting product was taken out and subjected to air-drying, which has the following struc- 
tural formula: 



20 



25 



30 



35 




Example 7 

[0047] For preparation of the new saccharide complex 2 g of a-, y- cyclodextrin (individually or mixed) were 
dissolved in 60 ml methoxyethanol and then the reinforcing agents 

/-N-OH \ 

fi6-CH 2 CH 2 -0-CH 2 C • ( | j 0.5 g 

V CH 3 Jz 

H0HNC0E8 -CH 2 COOC 2 Hj 0.2 g 

Cu(NH 4 ) 2 Cl 4 -N;N-CH 2 COOC a H 5 0.2 g 

were added to the mixture. Successively, a concentrated magnesium sulfate solution was poured into the mixture until 
it completely coagulated. The resulting product, which was taken out and subjected to air-drying, has the following 
structural formula: 



9 
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5 



10 



15 



20 




25 Example 8 

[0048] For preparation of the saccharide complex, 2 g of Diethylaminoethyl Cellulose were dissolved in 60 ml 2-meth- 
oxyethanol and then the reinforcing agents 



/ -N-CHO \ 
H 5 C z 00C-O\ | / 

\CH3 /, 0,5 g 

35 Na z CH 2 COOC;H 3 0.2 g 

I(ZnCl 2 )-NN-CH 2 COOC 2 H 5 0.2 g 

40 

were added to the mixture. Successively, a concentrated magnesium sulfate solution was poured into the mixture until 
it completely coagulated. The resulting product, which was taken out and subjected to air-drying, has the following 
structural formula: 



so 



55 



10 
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CHtOR 




H OH 

bHtOR 



R-Diethylaminoethyl Radical or alkyl 



/-N-CHO \ 



Na^ tCHj-COOC^Hs 
I (ZnClg )-NN-CH £ C00C2H5 



: Mg 



Example 9 

[0049] For preparation of the new saccharide complex 2 g of Butyl-cellulose was dissolved in 60 ml 2-methoxyethanol 
and then the reinforcing agents 



HO-CH 2 CH 2 ~0-CH 2 CH 2 ( HNCOKHON ) 3 



HO-CH 2 CH 2 




Cu(HH 4 ) 2 Cl 4 -NH-CH 2 C0C£ 2 H 3 



0.5 g 



0.4 g 



0.1 g 



were added to the mixture. Successively, a concentrated magnesium sulfate solution was poured into the mixture until 
it completely coagulated. The resulting product, which was taken out and subjected to air-drying, has the following 
structural formula: 



11 
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s 

o 

CHt H OH 

H oh CH*-0 € ( e K» C K> 

HO-CH2CH 2 -0-CH 2 CH 2 (HNCONHON) 3 

H0-CH-CH 9 - C^i 1 " 0 " 0 ^ 
2 c \ CH3 '3 

CU(NH 4 ) 2 Cl 4 -NH-CH^OOCgHs 



Example 1 0 

[0050] For preparation of the new saccharide complex, 2 g of Diethylaminoethyl-D-glucosamine were dissolved in 
60 ml of 2-methoxyethanol and then the cell destruction factors 

tert-(CH3)3CC 6 H3(OH 2 :N-CH 2 COCX5 2 H 5 , 0.5 g 

Hg:M-CH 2 CH 2 -S0 3 H 

-NN-CyHsOa 

were added to the mixture. Successively, a concentrated magnesium sulfate solution was poured into the mixture until 
ft completely coagulated. The resulting product, which was taken out and subjected to air-drying f has the following 
structural formula: 




CHtOH 

R« Diethytamfnoethyt-ceLlulose. 
tert-CCHj^CC^OH^ N-CHzCOOC^Hs. Q ^ g 



Hqj N-CHgCHjSC^H 
-NN-O7H5O3 



0.3g 



0.20 



; Ma 



12 
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Example 11 



10 



[0051 ] For preparation of the new saccharide complex, 2 g of P-D-Mannose were dissolved in 60 ml 2-methoxyethanol 
and then the destruction factors 

tert-(CH 3 ) 3 CC 6 H 3 (OH 2 :N-CH 2 COOC 2 H 5 , 

Hg:N-CH 2 CH 2 -S0 3 H 

-NN-C 7 H 5 0 3 

were added to the mixture. Successively, a concentrated magnesium sulfate solution was poured into the mixture until 
it completely coagulated. The resulting product, which was taken out and subjected to air-drying, has the following 
structural formula: 



15 



20 



25 



30 




tertHC^jCCgHjCOHg: N-CHgCOOC^ 
HajN-CH^^-SOjH 



0*5 0 

0«3g 
0*20 



t Mfl 



35 



40 



Example 12 

[0052] For preparation of the new saccharide complex 2 g of a-, P-, Y-cyclodextrin (individually or mixed) were dis- 
solved in 60 ml of 2-methoxyethanol and then a 20 ml of Hydrogen Sulfide (NaSH) solution added to the mixture. A 
simultaneous reaction occurs with the rise of temperature, it then becomes cloudy and very soon a f tocculent precipitate 
separates out from the solution. Wherein, the following sodium compounds: 

NaNH 2 , NaN 3 , NaF, Na-OCH 3 , NaBH 4 
were used instead of NaSH for a similar reaction. A precipitate was dissolved in 60 ml of 2-methoxyethanol, if necessary, 
and 



45 



p-C 6 H 4 0-N-CH 2 C000 2 H 5 0 
HOHN-CO-CH 2 CH 2 NH 2 



0.6 g 
0.4 g 



added to the mixture and then underwent magnesium sulfate condensation. The resulting coagulum, which dried on 
a filter paper, has the following structural formula: 



so 



55 
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10 



15 



20 




■H 

frHzCjyf* OH /cHj-t 

H^"l Qft P-C^UO-H-CH.COOQ.H, \J)/ 




H HOHN-CO-CB t CK,HH t HO""" 1 

iH OH 
0 uqhLoH H04J7^CH8-«? 





3j-H*C /■%.(> ho hV.OH HotJ 



M0 




25 Claims 



1 . A process for the production of a chemotherapeutically useful saccharide complex, comprising the steps of: 

hydrorysing a saccharide with an enzyme or an acid; 
so dissolving the saccharide in 2-methoxyethanoi together with a further compound, selected from the group 

consisting of 

I (ZnCy-NN-CHjCOOCaHs. tent- (CHgJaCCeHgfOH^ l(CaCI 2 )-NN-CH 2 COOC 2 H 5 , KCuCy-NHCeH^OH) 
COOH, HNHNOCNH 4 C 6 , CaNCOOC 2 H 5 , l(CaCI 2 ), CaN-CH 2 COOC 2 H 5 , Na 2 CHg COOC 2 H 5 , Cu(NH 4 ) 2 CI 4 , 
HONHCONH 2 , Mg:NCH 2 CH 2 Br. 1 ( 4-C 10 H e O-NCONHCH 2 CH 2 -OH. HONHCOCH 2 CH 2 NH 2 , C S H 4 N- 
35 CONHNH 2 , 1,4-C 10 H 6 O:N-CH 2 COOC 2 H 5 , p-C 6 H 4 0-NCH 2 COOC 2 H 5 . 6-C 5 H 3 N 4 -N:N-CH 2 COOC 2 H 5 , I 

(CuCl2)-NN-CH 2 COOC 2 H 5 , Hg:NCH 2 CH 2 Br, Cu:NCH 2 CH 2 CI Hg:NCH 2 CH 2 S0 3 H, -NN-C 6 H 3 (OH) COOH, -N: 
N~CS-NH(CH 2 :CHCH 2 ), C 4 H 2 0 3 :N-COOC 2 H 5 

HO-OixCHj-O-CHj-C ♦ ( } } HO-CHjC^-C- 



45 



50 





(ohc-n-\ 
| I *C-COOH 



or ester, Schweizer reagent, -N:N-CH 2 CH 2 S0 3 H, -N:N-CH 2 COOC 2 H 5 , Hg:N-CH 2 CH 2 Br (CH^CCeH^OCHg) 
OH, and (CH3) 3 CC 6 H 3 (OH) 2 :N:N-CH 2 COOC 2 H 5l and adding a MgS0 4 solution to the solution of the modified 
saccharide. 

55 2. The process according to claim 1 , wherein said hydrolysed saccharide is a saccharide ester or ether or a saccharide 
with at least one OH-group substituted with -SH, -NHg, -0-CH 3 ,-N 3 , -F or -BH 4 . 

3. Process according to any of claims 1 or 2, wherein the saccharide complex comprises at least one compound 



14 
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selected from the group consisting of a-cyclodextrin, p-cyclodextrin and y-cyclodextrin. 



4. Process according to claim 1 or 2, wherein the saccharide complex comprises tert- (CH 3 ) 3 CC 6 H 3 (OH) 2 
CH 2 COOC 2 H 5 and Cu:N-CS-NH(CH 2 :CH-CH 2 ). 

5. Process according to claim 1 or 2, wherein the saccharide complex comprises 

l(CuCI 2 )-NN-C 6 H 3 (OH)COOH, 
C 4 H 2 N 2 03-N-CH 2 COOC 2 H 5 and 
Metal fixed pectinase. 

6. Process according to claim 1 or 2, wherein the saccharide complex comprises 




CHtOH 

j y ;H 2 NCH 2 C00C2H S 



and Sulfatase. 

7. Process according to claim 1 or 2, wherein the saccharide complex comprises 
Hg:N-CH 2 CH 2 S0 3 H, 
Mg:N CH 2 CH 2 Br and 




8. Process according to claim 1 or 2, wherein the saccharide complex comprises 



l^'X J* — NN— CH^COQjHg 



N 
H 



and 



-N:N-CS-NH(CH 2 :CHCH 2 ). 



9. Process according to claim 3, wherein the saccharide complex comprises 

CioHi2N 5 04-N:N-CH 2 COOC 2 H5. 
Hg:N-CH 2 CH 2 Br and 
-N:N-CH 2 COOC 2 H 5 . 

10. Process according to claim 3, wherein the saccharide complex comprises 



H0-CH z CH z -O-CH z C 



/-N-OH 
•( ' J , 
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HOHNCOHN -CH 2 COOC 2 H 5 and 
Cu(NH 4 ) 2 CI 4 -N:N-CH 2 COOC 2 H 5 . 



11. Process according to claim 1 or 2, wherein the saccharide complex comprises 



SsCiOOC-CM | 



-N-CHO 



CH3 




Na 2 CH 2 COOC 2 H 5 and 

I (ZnCI 2 ) -NN-CH 2 COOC 2 H 5 , 



12. Process according to claim 1 or 2, wherein the saccharide complex comprises 
HOCH 2 CH 2 -0-CH 2 CH 2 (HNCONHON) 3 , 




and 



Cu(NH 4 ) 2 Cl 4 -NH-CH 2 COOC 2 H 5 . 

13. Process according to claim 1 or 2, wherein the saccharide complex comprises 13. Process according to claim 1 
or 2, wherein the complex comprises 

tert- (CH3)3CC 6 H3(OH 2 :N-CH 2 COOC 2 H5, 
Hg:N-CH 2 CH 2 -S0 3 H and 
-NN-C 7 H 5 0 3 . 

14. Process according to claim 1 or 2, wherein the saccharide complex comprises 

tert- (CH3)3CC 6 H3(OH 2 :N-CH 2 COOC 2 H 5f 
Hg:N-CH 2 CH 2 -S0 3 H and 

-NN-CyHgOg. 

15. Process according to claim 3, wherein the saccharide complex comprises 

p-C 6 H 4 0-N-CH 2 C000 2 H 5 and 

hohn-cck;h 2 ch 2 nh 2 . 



Patentanspruche 

1. Verfahren zur Herstellung eines chemotherapeutisch einsetzbaren Saccharidkomplexes, umfassend die Schritte: 
Hydrolyse eine Saccharids mit einem Enzym Oder einer S&ure; 

L6sen des Saccharids in 2-Methoxyethanol gemeinsam mtt einer wetteren Verbindung, die ausgew&hlt wird 
aus der aus 

I ( ZnCy -NN-CH 2 COOC 2 H 5l tert- (CH 3 )3CC 6 H 3 (OH 2 ) 2 1 (CaCI 2 ) -NN-CH 2 COOC 2 H 5 , 1 (CuCl 2 )-NHC 6 H 3 (OH) 
COOH, HNHNOCNH 4 C 6 , CaNCOOC 2 H 5 , l(CaCI 2 ), CaN-CH 2 COOC 2 H 5 , Na 2 CH 2 COOC 2 H 5 , Cu (NH 4 ) 2 CI 4 , 
HONHCONH 2> Mg: NCH 2 CH 2 Br, 1 f 4-C 10 H 6 O-NCONHCH 2 CH 2 -OH, HONHCOCH 2 CH 2 NH 2 , C 5 H 4 N- 
CONHNH 2 , 1 t 4-C 10 H 6 O:M-CH 2 COOC 2 H 5) p-C 6 H 4 0-NCH 2 COOC 2 H 5 . 6 -C 5 H 3 N 4 -N:N-CH 2 COOC 2 H 5 , I 
(CuCI 2 )-NN-CH 2 COOC 2 H 5 , Hg:NCH 2 CH 2 Br, Cu:NCH 2 CH 2 CI Hg:NCH 2 CH 2 S0 3 H, -NN-C 6 H 3 (OH)COOH, -N: 
N-CS-NH(CH 2 :CHCH 2 ), C 4 H 2 N 2 0 3 :N^COOC 2 H 5 



16 



EP 0 589 074 B1 



/-N-OH\ / -N-CHo\ 
HO-CH z CH t -0-CH z -C • I ] HO-CH 2 CH 2 -C • I | 



OHC-N-X 

| J -C-COOH 

^ H 3 C U 



Oder Ester, Schweizer-Reagens, -N:N-CH 2 CH 2 S0 3 H, -N:N-CH 2 COOC 2 H 5 , Hg: N-CH 2 CH 2 Br (CH 3 ) 3 CC 6 R 3 
(OChyOH. and (CH 3 ) 3 CC 6 H 3 (OH) 2 : N : N-CH 2 COOC 2 H 5 

bestehenden Gruppe und Zugabe einer MgS0 4 -L6sung zu der Losung des modifizierten Saccharids. 

;. Verfahren nach Anspruch 1 , wobei das hydolisierte Saccharid ein Saccharidester oder -ether Oder ein Saccharid 
mit mindestens einer OH-Gruppe ist, die substituiert ist durch -SH, -Nl-^ t -0-CH 3 , -N 3 , -F oder -BH 4 . 

i. Verfahren nach einem der AnsprOche 1 Oder 2, wobei der Saccharidkomplex mindestens eine Verbindung umfasst, 
die ausgewahlt wird aus der aus a-Cyclodextrin, p-Cyclodextrin und Y-Cyclodextrin bestehenden Gruppe. 

.. Verfahren nach Anspruch 1 oder 2, wobei der Saccharidkomplex 
Tert-(CH3) 3 CC 6 H3(OH) 2 :N-CH 2 COOC 2 H 5 
und Cu:N-CS-NH(CH 2 :CH-CH 2 ) 
umfasst 



. Verfahren nach Anspruch 1 oder 2, wobei der Saccharidkomplex 
l(CuCy-NN-C 6 H 3 (OH) COOH, 
C 4 H 2 N 2 0 3 -N<:H 2 COOC 2 H 5 
und metaitfixierte Pectinase 
umfasst 



. Verfahren nach Anspruch 1 oder 2, wobei der Saccharidkomplex 



CH 2 OH 




O 



H 2 NCH 2 COOC 2 H 5 
und Sulfatase 
umfasst. 

7. Verfahren nach Anspruch 1 oder 2, wobei der Saccharidkomplex 
Hg : N-CH 2 CH 2 S0 3 H, 
Mg : N CH 2 CH 2 Br und 
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umfasst. 

8. Verfahren noch Anspruch 1 oder 2, wobei der Saccharidkomplex . 



SH 

N 

y NN CH 2 COOC 2 H 5 

N 



und -N:N-CS-NH(CH 2 :CHCH2) 
umfaBt 

9. Verfahren nach Anspruch 3, wobei der Saccharidkomplex 

C10H12N5O4-N-GH 2 COOC 2 H 5) 

Hg:N-CH 2 CH 2 Br 
und -N:N-CH 2 COOC 2 H 5 
umfasst 

10. Verfahren nach Anspruch 3, wobei der Saccharidkomplex 



HO - CH 2 CH 2 - O -CH 2 C. ( — N -CHO 

CH 3 



HOHNCOHN -CH 2 COOC 2 H 5 
und Cu(NH 4 ) 2 CU-NrN-CHaCOOCgHg 
umfasst. 

11. Verfahren nach Anspruch 1 oder 2, wobei der Saccharidkomplex 




H 5 C 2 OOC-C. ( — N -CHO ) 



CH 3 



Na 2 CH 2 COOC 2 H 5 
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und l(ZnCI 2 )-NN-CH 2 COOC 2 H 5 
unfasst. 

12. Verfahren nach Anspruch 1 oder 2, wobei der Saccharidkomplex 
HO-CH 2 CH 2 -0-CH 2 CH 2 (HNCONHON) 3 , 



HO - CH 2 CH 2 - C . 



N-CHO 



CH 



und Cu(NH 4 ) 2 CI 4 -NH-CH 2 COOC 2 H 5 
umfaBt 

13. Verfahren nach Anspruch 1 oder 2, wobei der Saccharidkomplex 

Tert-(CH3)3CC 6 H 3 {OH) 2 :N-CH 2 CCX)C2H 5 

Hg:N-CH 2 CH 2 S0 3 H 
und -NN-C 7 H 5 0 3 
umfasst. 

14. Verfahren nach Anspruch 1 oder 2, wobei der Saccharidkomplex 

Tert-(CH3)3CC e H3(OH) 2 :N-CH 2 COOC 2 H 5 

Hg:N-CH 2 CH 2 S0 3 H 
und -NN-CyHgOa 
umfasst 

15. Verfahren nach Anspruch 3, wobei der Saccharidkomplex 

p-C 6 H 4 0-N-CH 2 COOC2H 5 
und HOHN-CO-CH 2 CH 2 NH 2 
umfaBt 



Revendfcatlons 

1. Proced6 de production d'un complexe de saccharide utile du point de vue chimioth6rapeutique, comprenant les 
etapes consistant : 

• a hydrolyser un satcharide avec une enzyme ou un acide ; 

• a dissoudre te saccharide dans du 2-m6thoxy6thanof avec un autre compose\ choisi dans I'ensemble consis- 
tant en : 

l(ZnCI 2 )-NN-CH 2 COOC 2 H 5 , tert-H 3 (OH)COOH f HNHNOCNH 4 C 6 , CaN-COOC 2 H 5 , l(CaCI 2 ), CaN- 
CH 2 COOC 2 H 5 , Na 2 CH 2 COOC 2 H 5f Cu(NH 4 ) 2 CI 4 , HONHCONH 2 , Mg:NCH 2 CH 2 Br, 1,4-C 10 H 6 O- 
NCONHCH 2 CH 2 -OH, HON-HCOCH 2 CH 2 NH 2 , C 5 H 4 -CONHNH 2 , 1,4-C t0 H 6 O:N-CH 2 COOC 2 H 5 , p-C 6 H 4 - 
NCH 2 COOC 2 H 5 , 6-C 5 H3N 4 -N:N-CH 2 COOC 2 H 5l l(CuCI 2 )-NN-CH 2 COO-C 2 H 5 , Hg:NCH 2 CH 2 Br, Cu: 
NCH 2 CH 2 Cl t Hg:NCH 2 CH 2 S0 3 H, NN-C 6 H 3 (OH)-COOH, -N:N-CS-NH(CH 2 :CHCH 2 ), C 4 H 2 N 2 0 3 :N- 
COOC 2 H 5 , 



HO-CHjCH^-O-CHz-C* 



f^N-OH 
I 

V CH 3 ^ 



, HO-CH2CH2-O 



i 
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I 

HiCj 



•GCOOH 

3 



10 



ou un ester, un reactif de Schweizer, -N:N-CH 2 CH 2 S-0 3 H ( -N:N-CH 2 COOC 2 H 5 , Hg:N-CH 2 CH 2 Br, 
(CH3) 3 CCH 3 (OCH3)OH 1 et (CH 3 )3CC 6 H 5 (OH) 2 :N:N-CH 2 COOC 2 H 5 , et a ajouter une solution de MgS0 4 a la 
solution du saccharide modify. 



2. Procede selon la revendication 1 , dans lequel ledit saccharide hydrolyse est un ester ou un ether de saccharide 
ou un saccharide avec au moins un groupe OH substitue par -Shfe, -NH 2 , -0-CH 3 , -N 3 , F ou -BH 4 . 

15 

3. Procede selon Tune quelconque des revendications 1 ou 2, dans lequel le complexe de saccharide comprend au 
moins un compost choisi dans I'ensemble constitue" d'a-cyclodextrine, p-cyclodextrine et y-cyclodextrine. 

4. Proc6de selon la revendication 1 ou 2, dans lequel le complexe de saccharide comprend teit-tCH^CCgl-yOh^: 
20 N-CH 2 COOC 2 H 5 , et Cu:N-CS-NH-(CH 2 :CH-CH2). 

5. Procede selon la revendication 1 ou 2, dans lequel le complexe de saccharide comprend l(CuCl2)-N-C 6 H 3 (OH) 
COOH, C 4 H 2 N 2 0 3 -N-CH 2 COOC 2 H 5 et une pectinase fixee a un m6tal. 

25 6. Procede selon la revendication 1 ou 2, dans lequel le complexe de saccharide comprend: 



30 



35 




40 



45 



:H 2 NCH 2 COOC 2 H 5 et une sulfatase. 

7. Proc6de selon la revendication 1 ou 2 f dans lequel le complexe de saccharide comprend Hg:N-CH 2 CH 2 S0 3 H I 
MgrN CH 2 CH 2 Br et 



50 




N CK 



COOC 2 H s 
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8. Proc6d6 selon la revendication 1 ou 2, dans lequel le complexe de saccharide comprend : 
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SH 



6; 

N 



N 
N 




NN — CH 2 COOC 2 H 5 



10 



15 



et-N:N-CS-NH(CH 2 :CHCH 2 ). 

9. Procede selon la revendication 3, dans lequel le complexe de saccharide comprend C 10 H 12 N 5 O4-N:N- 
CH 2 COOC 2 H 6 , Hg:NCH 2 CH 2 Br et -N:N-CH 2 C-OOC 2 H 5 . 

10, Proc6de selon la revendication 3, dans lequel le complexe de sacchande comprend: 



20 



HO-CHzCHz-O-CHz-O 



I 

CHj 



J 



25 HOHNCOCH-CH 2 COOC 2 H 5 et Cu- (NH4) 2 CI 4 -N:N-CH 2 COOC 2 H 5 . 

11. Procede selon la revendication 1 ou 2, dans lequel le complexe de saccharide comprend 



30 



35 



40 



45 



HsCzCOOC-O 



I 

CHj 



J 



Na 2 CH 2 COOC 2 H 5 et l(2nCl2)-NN-CH 2 COO- C2H5. 

12. Proced^ selon la revendication 1 ou 2, dans lequel le complexe de saccharide comprend : 
HO-CH 2 CH 2 -0-CH 2 CH 2 (HNCONHON) 3t 



HO-CHzCHz-O 



-N-CH<^ 



I 

Oh 



et Cu(NH 4 ) 2 Cl 4 -NH-CH 2 COOC 2 H 5 . 

so 13. Proced§ selon la revendication 1 ou 2, dans lequel le complexe de saccharide comprend tert.-(CH3) 3 CC 6 H 3 (OH) 2 : 
N-CH 2 C00 2 H 5 , Hg:N-CH 2 CH 2 -S0 3 H et NN-C^HgCV 

14. Proc6d6 selon la revendication 1 ou 2, dans lequel le complexe de saccharide comprend tert.-(CH3) 3 CC 6 H 3 (OH) 2 : 
N:N-CH 2 C00 2 H 5 , Hg:N-CH 2 CH 2 -S0 3 H et NN-C 7 H 5 0 3 . 
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15. Proc6d6 selon la revendication 3, dans lequel le complexe de saccharide comprend p-C 6 H 6 0-N-CH 2 COOC 2 H 5 
et HONH-CO-CH 2 CH 2 NH 2 . 
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